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DAC DIEM KHOANG VAT - DIA HOA VA TUOI 
THANH TAO CUA QUANG HOA VANG BONG MIEU 

TRAN TUAN ANH, TRAN TRONG HOA. A.S. BORISENKO. 
NGO THI PHUONG, PHAM THI DUNG, TRAN VIET ANH 

I. MO DAU 

Tudi khoang hda va dac diem quang hda vang 
lien quan de'n cac giai doan magma - kien tao la mOt 
trong nhung de tdi thu hiit nhieu su quan tam ciia 
cdc nhd dia chdt. Tren lanh thd mien Trung va Tay 
Nguyen, da xac lap dugc hai giai doan magma - kie'n 
tao chii ye'u : giai doan Paleozoi muOn - Mesozoi 
sdm lien quan vdi qua trinh dung dO Indosini va 
Mezozoi muOn lien quan tdi qua trinh hiit chim cila 
mang Tliai Binh Duong, 

Quang hda vang, theo cdc nghien ciru hien cd,rat 
phd bien tren lanh thd mien Trung va Tay Ngu)'en. 
Chiing phan bd chii ye'u dgc theo ria tay. ria bdc. phia 
dOng, dong nam va tay nam khdi nhO Kon Tum va 
tap trung trong mOt so niit quang chinh: Kham Dire, 
Dak To, Sa Thdy d ria ta)', Bdng Mieu d ria bdc khdi 
nho Kon Tum; Kon Chro, Trang Sim va Td Nang d 
phia dOng nam va nam khdi nhO Kon Tum. 

Md vang Bdng Mieu (thuOc thon Bdng Mieu, xa 
Tam Lanh, huyen Phii Ninh, tinh Quang Nam) timg 
dugc ngudi Cham Pa, ngudi Trung Qudc, ngudi Viet 
rdi ngudi Phap biet den vd khai thdc |4, 7|. Day la 
mOt md cu da qua khai thdc hang tram nam trudc day. 
Mac dii vay, dac die'm khoang vat - dia hda va tudi 
khoang hda cua md vang cho de'n nay vdn chua cd 
nhirng nghien ciru chi tie't. Bai bao trinh bdy cdc 
nghien ciru mdi nha't \'e dac die'm khoang hda va 
tudi thanh tao quang ciia md nay. 

II. DAC DIEM DIA CHAT MO 

Niit quang vang Bdng Mieu ndm d tay nam thi xa 
Tam Ky, Quang Nam, toa dO trung tam 15°24'00"-
108°15'25". Khu vuc md ndm triing vdi he thdng dirt 
gd)' tda tia phan bd d phia bdc ciia dirt gdy Tra Bdng 
- PhuiK Scrn (tren canh ciia ne'p Idi Bdng Mieu), Niit 

quang Bdng Mieu cd dien tich khoang 500 km , bao 
gdm mOt sd diem md (khu vuc): Hd Gdn, Niii Kem, 
Hd Ray, Sa RO... {hinh 1). Hdu he't chiing da dugc 
khai thdc manh me tir ngudi Trung Hoa, ngudi Phap; 
trong cdc nam 1885-1942 da khai thdc dugc 3,5 tdn 
Au, 2,5 tdn Ag va 140 tdn Pb. Theo cac tai lieu va 
da'u tich cdn lai cho tha'y tai nut quang da dao nhî u 
Id va vO sd hao d cac than quang thuOc cac khu Niii 
Kem. HdGdn. Hd Ray, Thdc Trdng, Sa RO |2|. 

Khu vuc md phan bd tren ne'p Idi Bdng Mieu 
phuong a vy tuye'n vdi nhan la cac da gneis biotit 
feldspar, gneis silimanit biotit, gneis amphibol feld­
spar, chira cac boulder amphibolit thuOc he tdng 
Kham Dire (Proterozoi muOn - Cambri sdm) va 
granit gneis hai mica. Trong chiing cdn gap cac the' 
nhd, dai mach granit, diorit, diorit thach anh va 
peginatit xuyen cdt vao, gay bie'n chdt ye'u (hinh 1), 
doi chd (md Hd Ray) da bat gap cac thanh tao skam 
epidot-clorit-pyroxen-granat-feldspar. Dudi kinh 
hien vi thdy rd cac da skam dOi chd bi bie'n ddi nhiet 
dich (sericit hda, clorit hda, carbonat hda va thach 
anh hda) kem theo sulfur hda. Ngudn gay skam hda 
cd le la cac granit phan bd trong khu vuc md. Qua 
hien tugng phat trien skam, cd the suy doan ring 
dien 10 ciia cac da granitoid bdt gap tren be mat cdn 
nhd hon nhieu so vdi thuc te. 

Khoang hda vang bieu hien chii ye'u dudi dang 
cac mach thach anh - sulfur cd chieu day nhd, thay 
ddi tir vai chuc centimel de'n hang met, cdc ddi bie'n 
ddi (clorit hda) chira sulfur (pyrit) ddy dac, phat trie'n 
trong cac ddi cd nat dap vd phuong a vy tuye'n. Trong 
da vd vun vay quanh than quang, ham lugng Au dat 
tdi 2-3 g/T ; trong mach. thdu kinh thach anh, ham 
lugng Au cd noi 7,3 g/T |8 | vdi tai nguyen khoang 
5 tdn [3|. C) day cd hai loai hinh than quang : khctp 
deu vdi da vay quanh va cdt da vay quanh, ca hai 
loai hinh than quang deu phan bd trong nhirng ddi 
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f/(Aj/i 7, So dd dia chdt md vang Bdng Mieu 
(theo Dd Hai Dung, 1990 ; Nguyen Nggc Quynh, Le Van Hai, Cty Vdng Bting Mieu. 2000) 

ca nat dap vd. Cac ddi cd chieu rOng 3 - 4 m, keo ddi 
2 - 3 km theo phuong vy tuyen - a vy tuyen, triing 
vdi phuong ciia da vay quanh va ciia ne'p Idi. Chiing 
phan bd trong cac phdn khac nhau ciia he tdng Kham 
Dire : phan tha'p la diem md Hd Gdn, phdn cao - Niii 
Kem, Hd Ray, va dugc khdng che bdi cdu triic ne'p 
Idi ngdn ciing hang loat cac dirt gdy phuong a vy 
tuye'n. Trong khu vuc niit quang Bdng Mieu, da tie'n 
hanh khao sat cac diem khai thdc quang vang gdc : 
Hd Gdn, Niu Kem va Hd Ray. 

III. DAC DIEM KHOANG VAT, DIA HOA 

Die'm md Hd Gdn bao gdm cdc than quang 10 
tren mat rOng 5 - 15 m, keo dai hon 1 km va ddy 
khoang 50 - 80 m. Trong pham vi md cd vanh phan 
Ian dia hda Au (0,5 gAT). Ddi quang la ddi dam ket 
vdi kich thudc cua cdc manh tir 0,5 den 5 cm, xiinang 
gdn kei cd thanh phdn thach anh-sericit-p)'rit; xuyen 
cdt vao dam kei la cac mach thach anh nhd. dd\' tir 
1-2 cm de'n 0,5 m. Cac da bi bie'n ddi nhiet djch 
manh (bie'n cha't trao ddi) thanh thach anh-sericit va 
bi pyrit hoa. 

Khoang vat chinh ciia quang {bang 1) la pyrit 
hinh khdi, cd ham luimg dao dOng trong khoang tir 
1 de'n 30 % (trung binh 3 - 5 %), thir de'n la galenit 

va arsenopyrit thuiVng gap trong cdc mach thach anh 
-sulfur va cac vi mach ; hie'm gap Id chalcop)rit. 
sphalerit, bismutin va vang. Khoang vat phi quang 
phd bie'n la thach anh. seritcit. it hon cd clorit. ankerit. 
hiein gap - calcit va graphit. Khoang vat bieu sinh : 
hydroxyt Fe. malachit. caolinit. azurit. 

Diem mo Nui Kem cd cdu true dia chdt, hinh 
dang than quang gidng vdi kieu Hd Gan. 0 da)', do 
mire do dap vo va bie'n cha't trao ddi khac nhau nen 
than quang khOng ddng nhdt, tao ra mOt vai segment 
than quang. Ddi quang keo dai theo huimg a vy tu) en 
va dugc tao bdi dam ke't bie'n chat trao ddi cd thanh 
phdn thach anh-sericit (thach anh-sericit-pyrit) hoac 
phat trie'n berezit hda (thach anh-sericit-ankerit-
psrit). Trong ddi, phd bie'n cac mach va vi mach 
thach anh vd thach anh-carbonat chira sulfur. Thanh 
phdn khoang vat quang chinh (bdng 1): pyrit. galenit, 
it hon cd chalcop)'rit vd arsenopyrit; hie'm gap sfa-
lerit, bismutin. bomit. pyrotin. bulanjerit, tennantit, 
rutil. vang \a hematit ; khoang \'at bieu sinh gap 
hydroxyt Fe, malachit, covelin, azurit, caolinit : 
khoang vat phi quang la thach anh vd .sericit. it hon 
cd clorit. ankerit. hiein gap grafil, turmalin, calcit. 

Diem mo Ho Ray phat trie'n tuong ddi rOng cac 
mach thach anh chira tap hirp cac hat p) rit kich thudc 
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Bdng 1. Thanh phan khoang vat nut quang vang Bong Mieu 

Khoang vat Cac diem md 
HdRay Nui Kem Hd Gdn 

Khoang vat quSng 
Chinh Pyrit Pyrit, Galenit Pyrit 

Phu 

Hie'm 

Chinh 

Phu 

Galenit, Chalcopyrit Arsenopyrit, Chalcopyrit Galenit, Arsenopyrit 

Chalcopyrit, sphalerit, Arsenopyrit, Sfalerit, Bismutin, Bomit, 
Pyrotin, Bi.smutin, Cosalit, Lillianit, P)'rotin, Bulanzerit, 
Bomit, Rutil, Vang, (Seelit), Tennantit, Rutil, Vang, 
(Molipdenit), (Casiterit) hematit 

Khoang vat phi quSng 

TTiach anh, Sericit TTiach anh, Sericit 

Chalcopyrit, Sphalerit, 
Bismutin, Vang, (Pyrotin) 

Thach anh, Sericit 

Clorit, Ankerit Clorit, Ankerit Ankerit, Clorit 

Hiem Grafit, Turmalin, Fluorit 

Khoang vat bieu sinh 

Hydroxyt Fe, Malachit, Aruzit 

Grafit, Turmalin, Calcit Grafit, Calcit 

Hydroxyt Fe, Malachit. 
Covelin, Aruzit, Caolinit 

Hydroxyt Fe, Malachit, 
Caolinit, Aruzit 

Idn (de'n 1,5 cm) va galenit, Khoang vat quang chinh 
(bang 1) la pyrit, thir de'n cd galenit va chalcopyrit ; 
hie'm gap dac biet vdi su cd mat ciia bismut va 
khoang vat bismut; cac mudi sulfur-cosalit va lilli­
anit ; rutil vd arsenopyrit, chalcopyrit, sfalerit, bomit, 
rutil, va vang, theo |6| cdn cd scheelit vd casiterit. 
Khoang vat bie'u sinh gap : hydroxyt Fe, malachit. 

va azurit. Khoang vat phi quang phd bie'n : thach anh, 
sericit ; it hon : clorit, ankerit va hie'm gap grafit, 
turmalin, fluorit. Trong die'm md cdn gap nhirng 
mach thach anh-arsenopyrit, .song quan he cua 
chiing vdi quang vang chua xac dinh dugc. 

Dac die'm thanh phdn hda hgc ciia mOt .sd khoang 
vat quang neu trong bdng 2. 

Bdng 2. Thanh phSn hoa hoc (%) cua khoang vat quang mo Bong Mieu* 

KHM Fe Cu Se Pb Bi Hg Ag Cd Sb Te Tdng 

Galenit 

DLIOI 0 0 0.03 13,60 84,89 1,96 0,02 0,70 0,11 0 0,09 101,40 
101/1 0 0 0.03 13,37 85,03 0 0,12 0,43 0 0 0 98,98 

Cosalit 
DLlOl 0 1.01 0,04 16,46 38,22 43,04 0,01 1,40 0,13 0,45 0,12 100,88 

Lillianit 
101/1 0 0,01 0,06 15,31 49,82 30,86 0,04 3,74 0,04 0,03 0,13 100,04 

* Kei qua trong bang phan tich tai Vien Dia chdt - Dia Vat ly - Khoang vat hgc Novosibirsk, CHLB Nga 

Galenit dac trung cd ham lugng (%) cao ciia Ag 
- 0,43-0,7 vd Hg - 0,02-0,12, Se va Bi. Ham lugng 
Ag trong cosalit 1,4 %, trong lilianit - 3,74 %. 

Khac vdi cac md thuOc nut quang Kham Dire vd 
Dak To, net dac trung ve dia hda quang d md Bdng 
Mieu (bdng 3) la ham lugng Se (< 0,1 ppm), Te 
(0,4 - 2,3 ppm). Mo (0,5 - 4 ppm) vd Bi (8 - 63 ppm) 

tha'p hon, song cd ham lugng Sb (12-270 ppm) va 
As (275-830 ppm) cao hon. Di6u nay phii hgp vdi 
dac die'm thanh phdn khoang vat quang : xudt hien 
cdc sulfosol ciia Sb, arsenopyrit. cosalit chira Sb, 
vdng mat trong quang cdc khoang vat telurid va 
molipdenit... Ham lugng Au trong tinh quang thanh 
phdn chu ye'u pyrit (0,09 - 0,8 ppm) tha'p hon so 
vdi quang da kim (0,7 - 1,2 ppm). 

304 



Bdng 3. Ham lirang (ppm) cac nguyen to trong t inh quang mo Bong Mieu 

Stt 

1 
2 
3 

4 
5 
6 

Diem nid 

Hd Gdn 
(P>Tit) 

Nui Kem 
(P)rit.galenit. 

Chalcopyrit) 

Au 

0,8 
0,14 
0,09 

1,2 
1,2 
0,7 

Ag 

3.3 
1.8 
1,2 

7,5 
5,4 
6,3 

Cu 

310 
280 
200 

0,12% 
800 

0,1% 

Pb 

215 
140 
73 

0,8% 
1,2% 
1,4% 

Zn 

85 
38 
24 

310 
560 

0,17% 

Cd 

< 10 
< 10 
< 1 0 

25 
180 
230 

Sb 

12 
22 
15 

270 
350 
1200 

As 

275 
830 
300 

380 
610 
370 

Bi 

17 
15 
8 

63 
125 
150 

Te 

0,4 
0,6 
0,4 

2,3 
2,6 
2,6 

Se 

<0,1 
<0.1 
<0,1 

2,0 
1,1 
2.1 

Mo 

3.5 
4 
2 

0.5 
1 

0.5 

Ke't qua nghien ciru trat tir ke't tinh khoang vat 
quang trong cac kieu quang hda ciia khu md Bdng 
Mieu cho phep phan chia dugc 3 giai doan tao khoang: 

- P)'rit-arsenopyrit sdm (thach anh, sericit, pyrit, 
arsenopyrit, rutil, graphit); 

- Galenit-bismutin (thach anh-2, clorit, galenit, 
sphalerit, kosalit, bismutin, chalcopyrit, lilianit, pyrit-2). 

- Pyrit-carbonat (thach anh-3, ankerit, pyrit-3, 
bulanjerit, calcit). 

Trong quang vang Bdng Mieu chii ye'u gap vdng 
cd do tinh khie't cao (800-940 %o Au) ; rieng d md 
Hd Gdn cd ca loai vang cd dO tinh khiei tha'p hon 
(660-790 %c Au) {hinh 2, 3). Vang sa khoang tai md 

hat cddg tinh khiei 845%cAu (Hg 0.13 %), trong khi 
dd d phdn ria ciia hat cd dd tinh khiei - 984 %<? Au 
(Hg 0,82 %) hoac cao hon. Trong mdu dai trgng sa 
cd thdy cinaba. 

Aluvi 

r 

i 
40 50 60 70 80 90 100 

Au. (%) 

Hinh 2. Dac die'm phan bd ham lugng vdng gdc 
cua cac mdu DLN3162. DLN3163, DLN3164 

thuOc md vang Bdng Mieu 

cung nhu trong cac sudi nhanh ciia song Bdng Mieu 
cung the' hien cd hai loai nhu vay. Trong sa khoang 
aluvi d phia bdc cila niit quang Bdng Mieu cung 
thudng gap vang co dO tinh khiei luong tu vang sa 
khoang sudi Biing Mieu song chira ham lucmg Hg 
cao (0,82 %). Trong sa khoang them cua S<'ing Tien 
tha'y cd nhirng hat vang mdu trdng, phdn trung tam 

40 

Vang trong v6 phong hoa 
va vang gdc 

- ' 1 ' r 

Vang goc 

IL 

50 
—1 ' — n 

60 70 
Au (%) 

r"-^ 

80 90 

Hinh 3. Ham luong vdng trong vang gdc. vd phong 
hod vd sa khoang d md vang Bdng Mieu 

(cdc mdu DL 1657/3. DL 1657/4. DL 1659) 
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IV. DIEU KIEN HINH THANH VA MOI LIEN 
QUAN veil HOAT D O N G MAGMA 

Khoang hoa vang Bdng Mieu thudc kieu vang -
thach anh - sulfur dang mach, cd ngudn gdc nhiet 
dich nhiet dO trung binh. Tudi cila khoang hda xac 
dinh theo phan tich dia hoa ddng vi (phuong phap 
Ar-Ar) ddi vdi sericit va ximang bie'n ddi nhiet dich 
(thach anh -i- sericit -i- pyrit) trong ddi dam Hd Gdn 
la 112,7 ±1,3 tr.n (I), tuong irng vdi Kreta sdm. Ddi 
vdi md Nui Kem, tudi quang hda xac dinh theo 
sericit dugc tach ra tir manh da bie'n ddi nhiet dich 
trong mach thach anh ciing cho khoang Mesozoi 
mudn. Sir thay ddi cac gia tri theo bac (tir 150 de'n 
117 tr.n) cd the tuong irng vdi qua trinh bie'n cai 
sericit ban ddu (muscovit) cua da phie'n vay quanh 
khi chiing bi bie'n ddi nhiet dich. Tai lieu tudi (200 
tr.n) ciia galenit d Niii Kem theo xac dinh ciia [6| 
tren CO sd phan tich ddng vi Pb khOng phan anh thdi 
gian thanh tao galenit hoac thdi gian thanh tao 
quang, ma la tudi mO hinh cua chi tir ngudn, nd dugc 
dung dich nhiet dich Idy vao. Trong khi dd, cdn phdi 
tinh de'n mOt dieu la cd vdi ngudn nhu vay va chiing 
cd the cd tudi khac nhau (vi du da bie'n cha't, granit 
Mesozoi sdm, magma va fluid giai doan Mesozoi 
mudn), nen gia tri 200 tr.n chi phan anh kei qua 
cila su pha trOn chi tir cdc ngudn khac nhau dd. 

Nghien ciru ddng vi S trong quang cila cac md 
khu vuc niit quang Bdng Mieu |5 | cho tha'y, tai day 
cung xac dinh dugc quy luat thay ddi thanh phdn 
ddng vi tuong tu trong cac niit quang khac {bang 4): 
cac gia tri 5 S tha'p nhdt dac trung cho quang nhiet 
do cao hon (Hd Ray 0,82 - 2,7), cdn gia tri cao hon 
- quang nhiet dO thdp (Hd Gdn, Niii Kem 3,7 - 5,3). 
Ddng thdi nhirng dac trung ddng vi nay ciing chirng 
td ngudn gdc magma xam nhap cila ngudn nhiet 
dich tao quang va trong trudng hgp nay cd the lien 
he vdi hoat dOng magma Mesozoi muOn cd bieu 

Bdng 4. Thanh phin dong v| cua S trong sulphur d 
nOt quang Bong Mieu* 

Sd hieu 

DL-101 
DL-102 
DL-106 
DL-106-1 
DL-107 
DL-102 

Khoang vat 

Pyrit 
-nt-
-nt-
-nt-
-nt-

Galenit 

Vi tri 

Hd Ray 
-nt-

Hd Gdn 
-nt-

Niii Kem 
Hd Ray 

5" *S B%OCDT 

2,7 
1,3 
5,3 
4,4 
3,7 
0,8 

* Phan tich tai Vien Dia cha't - Dia Vat ly - Khoang 
vat hoc Novosibirsk, CHLB Nca 

hien trong khu vuc nghien cim. Tren co sd tai lieu 
xac dinh tudi quang hda vang Bdng Mieu (117 
tr.n.), cd the riit ra ke't luan ve mdi lien quan ngudn 
gdc cua chiing vdi hoat dOng magma Thai Binh 
Duong vao Mesozoi muOn ciia lanh thd mien 
Trung va Tay Nguyen. 

KET LUAN 

Cac nghien ciru chi tie't ve dac diem khoang vat, 
dia hda quang va dia hda - ddng vi ciia quang hda 
vang trong cac khu md cila nut quang Bdng Mieu 
cho thdy : 

1. Khoang hda vang Bdng Mieu thudc kie'u vang 
- thach anh - sunfua dang mach cd ngudn gdc nhiet 
dich nhiet dO trung binh vdi cac dac trung ddng vi 
S chirng td mdi lien quan ngudn gdc vdi hoat dOng 
magma xam nhap. 

2. Tham gia qua trinh thanh tao quang hda md 
Bdng Mieu cd ba giai doan tao khoang : 1) I'yrit-
arsenopyrit sdm (thach anh, sericit, pyrit, arsenopyrit, 
rutil, graphit) ; 2) Galenit-bismutin (thach anh-2, 
clorit, galenit, sphalerit, cosalit, bi.smutin, chalcopy­
rit, lilianit, pyrit-2) vd 3) Pyrit-carbonat (thach anh-
3, ankerit, pyrit-3, bulanjerit, calcit). 

3. Quang hda md Bdng Mieu dugc hinh thanh 
vao Kreta sdm va cd mdi lien quan vdi giai doan 
hoat dOng magma - kie'n tao Thai Binh Duong vao 
Mesozoi muOn. 

Bai bao dugc hoan thanh vdi su hd trg kinh phi 
cila Chuong trinh NCCB cdp Nha nude (2006-2008), 
cac de tdi khoa hgc co ban ma sd 70.78.06, 70.87.06 
va 70.79.06. 
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S U M M A R Y 

Mineralization characteristics and age of formation of 
the Bong Mieu gold ore 

On the basis of mineralogical and geochemical 
studies, as well as isotopic significances of gold 
ores of the Bong Mieu mine, three stages of ore 
formation are classified : 1) Pyrite-arsenopyrite of 
early stage (quartz, sericite, pyrite, arsenopyrite, 
rutile, and graphite) ; 2) Galenite-bismuthine (quartz-
2, chlorite, galenite, sphalerite, cosalite, bismuthine, 
chalcopyrite, lillianite, and pyrite-2) and 3) Pyrite-
carbonate (quartz-3, ankerite, pyrite-3, bulazerite, 
and calcite). Ar - Ar age dating on syngenetic sericite 
yield ages of Early Cretaceous, implying that the 
mineralization of the Bong Mieu gold mine has a 
genetic link to the Pacific magmatic stage in late 
Mesozoic, 
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